Organization of the glycosphingolipid asialo-GM1 in phosphatidylcholine bilayers.
An affinity purified monovalent ferritin conjugate of Ricinus communis agglutinin (RCA 60) is used with freeze-etch electron microscopy to study the ultrastructural localization of the glycosphingolipid asialo-GM1 in multilamellar phosphatidylcholine liposomes. Dimyristoylphosphatidylcholine (DMPC) liposomes containing up to 20 mol% asialo-GM1 and quenched below the main transition temperature show a striking linear localization of ferritin-RCA 60 between phospholipid ridges. The glycosphingolipid localization is similar to that postulated for up to 20 mol% cholesterol in pure phosphatidylcholine bilayers by Copeland, B.R. and McConnell, H.M. (Biochim. Biophys. Acta, 599, 95-109 (1980)). Above the main phase transition temperature, asialo-GM1 appears to be organized into clusters, especially in palmitoyloleoylphosphatidylcholine (POPC) liposomes. This clustered distribution of glycosphingolipids seen above the phase transition temperature suggests that this type of lipid may exhibit compositional domain structure in biological membranes.